Background: Carpal tunnel syndrome (CTS) and trigger finger (TF) are common conditions that may occur in the same patient. The etiology of most cases is unknown. The purpose of this study was to evaluate the rate of concomitant occurrence of these two conditions at presentation and to compare the concomitant occurrence in normal and diabetic patients.
Introduction
Trigger finger (TF) or stenosing tenosynovitis and carpal tunnel syndrome (CTS) together are in all probability the most common conditions treated by the hand surgeon. Previous studies have suggested a significant concurrence rate between these conditions, but the implications of this have not been fully explored [1] [2] [3] .
Some studies hypothesize that surgery for one entity will cause the other or that the carpal tunnel syndrome that is associated with the appearance of trigger digits is a separate entity [2, 4] . We suggest these two conditions often coexist at presentation.
The goal of this study was to quantify the co-existence of these two entities in patients at presentation and to compare this coexistence between patients with and without diabetes. The etiology of both TF and CTS is unknown. Anatomically, they both occur at potential constriction points in the hand and wrist. It is possible that there is a common etiology present in many cases, and the relationship to diabetes may shed light on this common etiology.
Patients and Methods
All consecutive patients presenting to the hand clinic between June 1, 2007 and January 31, 2008 with complaints attributed to CTS or TF were included in the study. Patients in whom the diagnosis was not clear or had no electrophysiological studies were excluded from the study. The diagnosis was made on the basis of a standard history and physical exam performed by the authors. All CTS patients had nerve conduction tests (NCTs) and electromyography (EMG) consistent with CTS. Approval for this prospective observational study was obtained from the Veterans Administration of Pittsburgh Health System IRB.
Cases of TF were defined by a history and/or presence of catching, clicking or locking and tenderness over the A1 pulley. CTS was defined by the presence of at least two of the following: numbness or tingling in the median nerve distribution, diminished median nerve motor function, or a positive Tinel's or Phalen's test as well as the typical history of nighttime pain or numbness and tingling, symptoms while driving, overhead work, holding the phone for prolonged periods of time. Patient demographics were obtained from the electronic medical record and were catalogued along with pertinent historical/physical findings.
Data included the primary complaint (trigger finger versus CTS), presence/absence of the other condition, digits involved, dominant hand, affected hand, associated hand pathologies, previous hand surgeries, any systemic diseases, presence of diabetes and the presence of Dupuytren's contracture. Documentation also included the following historical/physical findings: nighttime pain, presence of a painful tendon nodule, clicking with digit extension, digit "sticking" in flexion, grip strength (administered using the Jamar dynamometer and scored using the mean of 3 trials) [5] . visual analogue pain scale score, proximal interphalangeal joint (PIP) contracture (measured using a goniometer on both volar and dorsal aspects), Tinel's sign, Phalen's sign, the presence of thenar atrophy, and abductor pollicis brevis strength measured on a 5 pt scale (0-5) using the manual muscle test as described by the medical research council [6] .
Prevalence of carpal tunnel syndrome and trigger finger within the study population was found. Additionally, the percentage of patients with concurrent CTS and trigger finger was calculated. The prevalence of CTS in patients presenting with trigger finger, and trigger finger in patient complaining of CTS were determined. Patients presenting with trigger finger after carpal tunnel release (CTR) and carpal tunnel syndrome following TF release were identified. The incidences of diabetes and disease affecting the dominant hand were compared between study groups (CTS alone, TF alone, and both) using Chi-square statistical tests. The frequency of concurrent CTS and TF was compared between subjects with and without diabetes using the same statistical test. Nighttime waking-up was compared using the Wilcoxon sum of ranks test.
Results
One hundred and eight consecutive patients presenting to the Veterans Administration (VA) clinic were reviewed. The average age of the participants was 62.2 ± 13.6 years. Patients did not have previous treatment unless specified. All subjects were referred through a neurologist or general practitioner. Ninety-four percent of the subjects were right hand dominant and 59% presented with complaints in their dominant hand. No group (carpal tunnel syndrome, trigger finger, or carpal tunnel syndrome with trigger finger) was more likely to have the dominant hand affected (p = 0.7, Chi square test).
Sixty-seven (62%) of the patients presented with a chief complaint consistent with CTS. Forty-one (38%) patients presented primarily with symptoms of trigger finger. Thirty percent had more than one finger involved on presentation. The ring finger was involved most often (24%) followed by the middle (23%) and little (18%), the index (17%) and thumb (17%). After a focused history and physical exam, ninety (83%) patients were found to have active carpal tunnel syndrome or a history of the condition. Eighty-three (77%) patients had symptoms or history of trigger digit. Concurrent CTS and triggering were found in 66 (61%) of patients on initial presentation.
Fourteen patients had a history of carpal tunnel release prior to their current presentation. Of these, 12 had signs or symptoms consistent with trigger digits, but only 5 (42%) developed the TF symptoms in the same hand where they had undergone previous carpal tunnel surgery. Similarly, of the 12 patients with previous trigger finger releases, 5 had signs of CTS. Only 3 (60%) were ipsilateral to the previous trigger finger.
The most common presenting symptom in patients with carpal tunnel syndrome alone was numbness/tingling in the median nerve distribution, and tenderness over the A1 pulley was the most common presenting sign in trigger finger (Table 1) . Twenty-nine percent of patients with TF only woke up at night while 64% of patients with CTS described nighttime symptoms. Of the patients with CTS that woke up, the average was 5.9/7 nights a week because of pain or numbness in the affected hand. Of the TF patients that woke up at night, the average was 3.8/7 nights (P = 0.5). The group with concomitant CTS and TF woke up an average of 4.4/7 nights a week.
Fifty-seven (53%) of the study patients suffered from diabetes. There were 48 patients with diabetes along with CTS and 45 with diabetes and TF. Of the patients with concurrent carpal tunnel syndrome and trigger digit, 36 had type 2 diabetes and 30 did not (p = 0.9, Chi square test). The diabetic population did not differ from the general population demographically. Looking at other systemic diseases, six subjects had a history of hypothyroidism, 4 of these presented with TF. Five subjects had a history of inflammatory arthritis (specifically rheumatoid arthritis), 3 of them presented with CTS. Twenty patients (18.5%) had evidence of Dupuytren's disease at the time of presentation though no significant difference was found between the TF and CTS groups. All but one patient had only Dupuytren's nodules with no contracture. One patient had a contracture of the metacarpophalangeal (MP) joint of 30 degrees.
Discussion
Our population presented in a manner consistent with the literature. The most common presenting symptom in this study was sensory: numbness and tingling in a median nerve distribution. In their series, Tay et al. found sensory symptoms as the most common presenting symptoms in CTS [7] . However, we also found the number of nights a patient wakes up to be significantly higher for CTS (average 6.9/7 nights a week). This phenomenon has been well documented, but not quantified or compared to TF. Szabo et al. found night pain to be a sensitive symptom predictor (96%) of CTS [8] . Lehtinen et al. found that patients with CTS suffer from fragmentary sleep but found no median nerve impairment when they did wake up at night. They found that surgery significantly reduced the number of nocturnal movements [9] [10] [11] [12] .
The most common presenting sign in TF was tenderness over the A1 pulley. The incidence of this sign has not been documented in the literature though some studies support a treatment plan based on signs in TF and their duration (thus including tenderness over the A1 pulley) as well as the existence of background disease [13] [14] [15] [16] . We found trigger finger most commonly in the ring and not in the thumb as described in the literature [17] [18] [19] .
Garti et al. evaluated 62 consecutive patients with TF and no signs or symptoms of CTS. They found that nerve conduction studies (NCS) of the median nerve in 39/62 patients had increased distal motor latency [17] . Though they looked for evidence of CTS on NCTs, their numbers (63%) are very similar to the concomitance rate that we found in our study. Kumar et al. evaluated the concomitant clinical presentation of TF and CTS in patients with no background disease and found that 43% of the patients presenting with TF also had CTS [1] .
Various authors have commented on the concurrence rate between CTS and TF. These studies have focused on the rate of trigger finger within populations of CTS patients, and on the rate of subsequent trigger finger release following carpal tunnel surgery [4, 20] . These studies have hinted that a common pathologic process may underlie these two entities, or that treatment of CTS may predispose patients to subsequent triggering. The concurrence rate of 62% at presentation in this observational study emphasizes the need to evaluate the patient for both conditions at the time of presentation as well as possible preparation of the patient for the likelihood of treatment for both conditions. The fact that both conditions exist at the time of presentation supports the hypothesis of a common etiology over one condition or its treatment as a source of the other. The finding of PIP joint contractures was significantly high when both conditions presented concomitantly. Perhaps this hints at a specific pathology that is more common in concomitant occurrence such as swelling or inflammation, which would also cause a higher rate of PIP joint contracture. This can only be speculated on based on these findings.
We did not find that diabetes predisposed to the concomitant occurrence of the two conditions. This does not support diabetes as the common pathological factor for both conditions but rather supports a local, possibly mechanical etiology for concurrence rather than a systemic cause. The fact that both conditions appear equally in both extremities at least supports the theory that whatever the pathology local or systemic, it affects both hands. We believe an effort to decipher the common pathway for both conditions may be helpful not only in understanding their etiology but also in the management of both.
Conclusion
CTS and TF commonly occur together at presentation though the symptoms of one condition will be more prominent. Our results support a common local mechanism that may be unrelated to the presence of diabetes.
We recommend evaluation for both conditions at the time of presentation.
